Construction of nanometer cisplatin core-ferritin (NCC-F) and proteomic analysis of gastric cancer cell apoptosis induced with cisplatin released from the NCC-F.
Both transmission electron microscopy (TEM) and fluorescence spectrometry were used to reveal the characteristics of both subunit disassociation and recombination in apo-pig pancreas ferritin (apoPPF) in an alkaline medium ranging reversibly from pH 7.0 to 13.0. The experimental results indicated that apoPPF could be completely disassociated into 24 free subunits at pH 13.0, and then these subunits could be quickly reassembled into the original apoPPF once the pH of the reactive medium was returned to pH7.0. This novel and simple method could be used to effectively construct a novel nanometer cisplatin core-PPF (NCC-PPF). The major characteristics of NCC-PPF were investigated using various analytical methods such as ultraviolet-spectrometry, circular dichroism spectrometry and TEM, which indicated that its molecular structure was still similar to that of the original apoPPF. Results from the inductively coupled plasma mass spectrometer (ICP-MS) method showed that 11.26 cisplatin (CDDP) molecules were successfully packaged within the NCC-PPF shell, indicating that each molecule of apoPPF had the ability to enwrap 11.26 CDDP molecules for constructing the NCC-PPF. Flow cytometry showed that NCC-PPF also had the ability to release CDDP for inducing the apoptosis of gastric cancer cells BGC823 (GCC), but this phenomenon could scarcely be observed using apoPPF. A differential proteomic technique using two-dimensional electrophoresis (2-DE) gels selected and identified the differential proteins from cell apoptosis in order to reveal the molecular pathway of GCC apoptosis by both NCC-PPF and free CDDP, giving 13 differential expression proteins. These differential proteins could be further classified into six groups, which were described as being involved in the regulation of apoptosis, RNA transcription, oxidative stress response, signal transduction, cell metabolism, and cytoskeleton changes. In addition, a real-time PCR method was used to prove the expression level of mRNA and to identify the reliability of the protein expression according to these differential proteins, which indicated that the mRNA level changes of six differential proteins corresponded to those of its differential protein expression in 2-DE gels. These studies played an important role in reasonably revealing the different pathways of GCC apoptosis induced with both the CDDP released by NCC-PPF and the free CDDP. We thus suggest that apoPPF has great potential for constructing a nanometer carrier filled with various drugs for application in clinical work.